Section of Otology 629 cases which had tenderness over the mastoid owing to periostitis. In other cases the outer table was thick and the inner table was easily perforated by pus, and patients were then more liable to intra-cranial complications. Mr. SYDNEY SCOTT said a physician might sometimnes think that an otologist knew a little about the ear only and was not wide awake for other troubles. Some otologists had not forgotten all their miedicine, and were still interested in some branch of general surgery, and so did look out for these cases at an early stage. When it was appreciated that the otologist might have a brain abscess to deal with, so large that it involved the whole temporo-sphenoidal lobe, extending also into the occipital lobe and undiagnosable by the physician or the neurologist, it would be seen that the otologist had his difficulties. He had seen such a case without optic neuritis, and when the dura mater was exposed there was no increase of intra-cranial pressure.
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Another type of case was one diagnosed as a brain tumour for two years, but in which an encapsuled brain abscess was found in the region of the uncinate gyrus. Mastoid infections were often associated with other complications. No surgeon should overlook the possibility of an empyeema. He (the speaker) was always anxious to have not only the neurologist, but also the general physician to see his obscure and difficult cases.
Mr. H. V. FORSTER said he used t,o imagine that to explore with a medium-sized needle and serum syringe would not be a reliable method in the diagnosis of brain abscess, until he read two papers by Robert Lund,1 which had impressed him with its value.
During the last 2i years he had used this method in five such cases and found a brain abscess. All the patients had recovered. The method might lead to earlier exploration for brain abscess because the degree of trauma would be negligible should a healthy brain be punctured and the presence of an abscess be excluded.
Dr. RIDDOCH (in reply) said that our knowledge of this important subject was far from complete, and it was probable that much could be gained from its study. For example, after mastoidectomy, patients whose symptoms did not soon disappear after operation should not be lost sight of, and an attempt might be made in hospital practice to keep in touch with them.
In regard to Mr. Fraser's assertion that Dr. Symonds' cases were examples of Gradenigo's syndrome, an essential difference was the development of hydrocephalic signs, such as papillcedema, which inevitably led to the consideration of abscess.
He did not regard the question of the terminology of " serous meningitis " as trivial. Why call this relatively innocuous variety " serous," since meningitis was inevitably associated with increase of fluid in the sub-arachnoid space? The term " serous " had therefore no special pathological significance, and was, in addition, inaccurate as well as a cloak that hid its infective Petiology. BEFORE discussing these changes I should like to say a few words on the collection of the fluid and the tests commonly employed. Owing to the improvements of technique during the last few years the tests have become extremely delicate and reliable, but their reliability depends very largely on the manner in which the fluid is collected. About one out of every five specimens which are sent to the laboratory in which I work, has to be rejected, owing to faulty collection. I know you are all fully aware of these pitfalls and I am bringing them to your notice once again with the hope that you will never cease to impress their importance on the house surgeon or whomsoever collects the fluids.
The commonest trouble is due to puncture blood. There is scarcely a test which is not ruined by its presence and therefore it is always advisable to collect the fluid into two, three or more tubes with the hope that the latest ones will be free from it. Anotber point of fundamental importance is for the tube into which the fluid is collected to have a solid cork (preferably india-rubber) and not a cotton-wool plug. This is essential to enable an accurate cellcount to be made in those cases where there is only a slight increase. The importance of the cork is due to the fact that the cells in the fluid soon fall to the bottom of the tube after collection, and if it contains a cotton-wool plug, in transit to the laboratory the upper layers of fluid containing no cells may be shaken against the wool, thus leaving a false concentration of cells in the fluid below.
It is essential for the tube to be sterile, otherwise the bacteriological examination will be interfered with and the sugar test will be ruined. Finally the puncture needle must be completely free from lysol, alcohol or any other antiseptic. The fraction of a drop of strong lysol produces a cloudiness closely resembling the "ginger-beer turbidity" of generalized meningitis and of course ruins all the tests.
Tests for the Diagnosis of Inztracranial Complications. The routine tests to be carried out in order to detect intracranial complications are as follows:-
(1) Cell count. (2) Total protein and qualitative globulin tests. (3) Bacteriological examination. (4) Percentage of glucose. (5) Percentage of chlorides. The minimum amount of fluid required for these tests amounts to about 6 c.c., and they should all be carried out, without exception.
(1) The cell count.-Anything up to three or four cells per c.mm. is regarded as normal when the Fuchs and Rosenthal counting chamber is used. They are mononuclear cells (chiefly small lymphocytes), but occasionally large ones and cells resembling large hyalines of the blood are observed. Polymorphonuclear cells only occur in pathological fluids.
(2) Total protein and globulin.-The normal amount of total protein is usually taken as 0-025% (25 mgm. per 100 c.c.). Slight or moderate increase up to 0-1% is common in disease, but great increase (from 0-1% to 0 * 5%) is rare. Until recently, the detection of globulin was taken as a sufficient indication of an excess of protein, but this is inadequate, since sometimes there may be a large globulin increase with only a slight excess of albumin and vice versa. In order to examine more fully the distribution of these two protein fractions it is better to combine the qualitative globulin test with an estimation of total protein.
(4) Glucose.-The normal limits vary from 0 045% to 0 085% (45 to 85 mgm. per 100 c.c.). The percentage rises with the blood-sugar in diabetes and also a slight rise occurs with increased intracranial tension. The reason for the latter is at present obscure. Decrease or disappearance indicates the invasion of the subarachnoid space with certain micro6rganisms and their products, providing of course, that the fluid has been kept free from external bacterial contamination. I understand from Dr. Jocelyn Patterson, the biochemist in our laboratory, that the rough guide afforded by Fehling's test is unsatisfactory and has been superseded by the methods employed for estimating the amount of sugar in the blood. This may account for some of the criticisms that have been raised as to the value of the sugar findings. Dr. Patterson regards the glucose test as an important item in the examination of the fluids under discussion to-day. He says that its value would probably be further enhanced if a blood-sugar estimate was made at the same time, as normally the level of the sugar in the cerebrospinal fluid is primarily dependent on the blood-sugar level.
Chlorides.-From 0 * 72% to 0 * 75% (720 to 750 mgm. per 100 c.c.) are taken as normal limits. They are fairly constant and any fluctuation above or below these levels can be regarded as pathological. Generally speaking, if they are above 0-75% renal deficiency is indicated, but when there is a reading of 0 68%, or below this, a diagnosis of generalized meningitis is suggested. In tuberculous meningitis the 4ection of Otology percentage is lower than in any other condition, and 0-5% can be regarded as pathognomonic of the condition. This lowering of chlorides is bound up with the lowering of plasma chlorides in these conditions, but the reason for this drop is unknown.
Changes to be Observed in the Cerebrospinal Fluid and their Significance in Intracranial Complications of Otitic Origin. I have been asked to concentrate my remarks on the changes to be found in the cerebrospinal fluid in the conditions known as meningism, serous meningitis, localized meninjgitis, and generalized meningitis.
As regards the changes to be found in these conditions, I find that I have been drawn into a distinctly controversial matter. We have the terms "meningism," " serous meningitis, "sympathetic meningitis," and so on, and I have the greatest difficulty in finding out what they signify, and furthermore what changes in the cerebrospinal fluid, if any, are characteristic of these conditions. In the latest edition of a standard textbook on otology I find the following definition: "If the fluid is under tension, but clear and sterile, and the cell elements are not found to be increased, a serous meningitis is probably present." As this did not conform to my impression of the condition, I consulted every otological textbook that I could obtain and found that the majority did not commit themselves to any statement on the subject. However, eventually I found a book which clearly stated that in cases of suspected meningitis following mastoid operation, if.an excess of cells occurred in a clear sterile fluid the case should be classed as one of serous meningitis. I was comforted by reading this, as my own impression of the findings in this condition is that there should be a moderate increase of cells and protein in an otherwise normal fluid. In other words, the slight rise in cells and protein indicates to my mind that the outposts of an inflammatory process have just reached the subarachnoid space. These outposts are chiefly mononuclear cells, but there are nearly always a few polymorphonuclear cells present, and their percentage rises as we approach the second stage, when the causative organisms appear and there is the condition which I take to be localized meningitis. At this stage the fluid becomes turbid and the polymorphonuclear cells predominate, giving rise to a large excess of cells (150 or more per c.mm.). The organisms and ferments from the cells usually attack the glucose, which frequently diminishes or disappears.
The protein content naturally rises, but so long as the percentage of chlorides remains within normal limits it is usual to regard the meningitis as still being localized, although bacteria and inflammatory products have been thrown out into the cerebrospinal fluid.
The third stage is reached when the percentage of chlorides goes down below 0 68%. The condition can then be regarded as one of generalized meningitis. Greenfield states that as long as the chlorides remain at their normal level-there is hope of cure by surgical intervention.
In the case therefore of an infection spreading locally from the ear to the subarachnoid space it seems possible (with certain limitations) to obtain information as to its progress by repeated examinations of the cerebrospinal fluid, and I imagine that the changes are pretty much the same in the case of an infection spreading from the substance of the brain to the subarachnoid space. However, it is important to bear in mind that the value of the information obtained from these examinations is largely dependent on there being free communication between the cerebral and spinal fluids.
From the laboratory standpoint therefore, we can broadly classify fuids from these cases into three types, and I find it convenient to think of them as being primary, secondary and tertiary stages of a generalized meningitis, fully realizing that the inflammatory process may be arrested between each of the stages, especially between the first and second. In the primary or invasive stage there is a slight increase of cells and protein, but the percentage of glucose and chlorides remains normal. In the secondary stage (localized meningitis) we get a rapid increase of the polymorphonuclear cells and protein. The organisms appear and the glucose usually diminishes, but the percentage of chlorides remains normal. In the tertiary stage (generalized meningitis) the percentage of chlorides diminishes. I should be interested to know if it is possible, and if so whether it would be advisable, to classify the clinical signs and symptoms of this type of meningitis into primary, secondary or tertiary stages likewise. By so doing we could dispense with the plethora of terms to which I have referred and which have led to such a state of confusion.
Diu8s=8,ion.-Mr. PETERS asked how long it was before the condition of inflammation in the subarachnoid was recognized by lumbar puncture. Some years ago he saw many cases of cerebrospinal fever, and it was often forty-eight hours after the onset of the disease before a lumbar puncture could indicate a definite diagnosis.
Dr. J. S. FRASER said he was surprised at this division of meningitis into primary, secondary and tertiary, and especially at the inclusion in the secondary group of cases in which organisms were present. From the otological point of view one knew that cases in which organisms were present in films and cultures were nearly always fatal. Why was so much importance attached to the chlorides in the cerebrospinal fluid? He would have thought it would be better to take out from the secondary group those cases in which organisms were present and put them into the tertiary one.
Did Dr. Rosher consider that there was any danger of spreading a localized trouble in the internal rneatus and posterior fossa downwards by lumbar puncture?
Mr. SYDNEY SCOTT said that the cerebrospinal fluid helped very little in the estimation of the seriousness of a case unless there was repeated puncture and examinatioll. He had been surprised at the number of cases which recovered although organisms had been found in the cerebrospinal fluid.
In some subsequently fatal cases the fluid when withdrawn seemed to be normal, but the pathologist, when the diagnosis was doubtful, had made cultures and had found pneumococci.
Mr. 0. POPPER said that the cerebrospinal fluid often gave valuable information in cases of suspected mastoiditis in children. The smallest increase in the number of white cells (even 3 or 4 per c.mm.) was diagnostic of acute mastoiditis. A negative finding had no value in so far as precluding such a diagnosis.
The explanation according to Neumann's law-which states that an intracranial infection of otological origin was always in the immediate vicinity of the original infection-would seem to be that a protective cellular reaction took place on both sides of the thin and vascular tegmen antri of children.
When the finding was negative it might be presumed that the main infection was not in juxtaposition with the meninges.
Mr. SYDNEY SCOTT said there was a danger in cerebellar abscess of arresting respiration by taking away too much cerebrospinal fluid. He had known patients cease breathing when too much fluid was withdrawn.
Dr. RoSHER (in reply) said that it was rare to find organisms in culture when not seen in films in cases of meningitis following ear disease. At the onset of intracranial complications the period which must elapse before pathological changes could be detected must vary. (The earliest time from the onset he had seen recorded was three hours.) One learned, by practice, to know what organisms found were likely to be due to contamination. People were apt to be content with too few examinations of the cerebrospinal fluid. If, as a routine, examinations of the fluid were made at least every twenty-four hours, more information about these cases might be obtained. There might be something in Dr. Fraser's remark as to the possibility of spreading the infection downwards, particularly in the primary stage by lumbar puncture, especially if a large quantity of fluid was withdrawn, but on the whole, as only 6 c.c. were required for all the tests, he doubted whether any harm was done to the patient by withdrawing this quantity of fluid. And it was due to the fact that it had been definitely stated in textbooks that lumbar puncture was a beneficial measure in these cases, that the present plea for more frequent examinations was made.
